Delayed-Onset Serum Sickness Due to Rituximab in Pemphigus Vulgaris
Sir, In autoimmune blistering disorders such as pemphigus vulgaris (PV), autoantibodies are produced by mature B-lymphocytes which are directed against cell adhesion molecules. [1] Rituximab is a novel therapeutic agent for severe and recalcitrant PV. [2, 3] It is now been approved by the US Food and Drug Administration (FDA) as the first-line drug for adult patients with moderate-to-severe form PV. [4] It is an anti-CD20 monoclonal antibody which is directed against mature B-lymphocytes that are responsible for antibody production. Toxicities related to rituximab include infusion reactions and delayed reactions. Delayed reactions include Type III hypersensitivity reaction known as serum sickness which can be seen 10-14 days after the first dose of rituximab. Rituximab-induced serum sickness (RISS) has been reported earlier in connective tissue diseases such as rheumatoid arthritis, systemic lupus erythematosus, Sjogren's syndrome, and hematological malignancies. [5] There are few reports of RISS in PV, but all the reported cases developed serum sickness after the first dose of rituximab. [6] The author hereby reports a case of serum sickness occurring after the sixth dose of rituximab in a patient with severe PV.
A 17-year-old male patient presented in the department of dermatology with vesiculobullous eruptions affecting the trunk, extremities, lips, oral [ Figure 1 ], and genital mucosa of 3-week duration, which was diagnosed as PV on histopathology. He was put on tablet prednisolone 40 mg/day in divided doses. The patient was advised about the rituximab intravenous infusion following modified lymphoma protocol, [7] and accordingly, preliminary investigations were done including complete blood count (CBC), liver function test (LFT), renal function test (RFT), urine complete examination, viral markers for HIV, hepatitis B and C, electrocardiography, two-dimensional echocardiography, Mantoux test, X-ray chest, and abdominal ultrasonography. All investigations were within normal limits. In the intensive care unit setting and under strict observation, premedication with intravenous hydrocortisone, pheniramine maleate, and tablet paracetamol was done followed by infusion of 500 mg of rituximab in 500 ml of 5% dextrose solution over 4-6 h. The first infusion was uneventful. The follow-up was done on the 3 rd day with routine CBC, LFT, RFT, and urine complete examination which was within normal limits. Similar infusions were given weekly for total six infusions, and tablet prednisolone was tapered gradually to 10 mg/day. All infusions were uneventful, and all the lesions healed completely [ Figure 2 ]. At 10 days later the last (6 th ) infusion of rituximab, the patient developed a high-grade fever along with epigastric pain and vomiting. Two days later, he developed pain and swelling of both knee joints and redness of eyes. On examination, he had severe epigastric tenderness, diffuse nontender edema of bilateral knee joints [ Figure 3 ], and bilateral conjunctival congestion [ Figure 4a and b]. There was no skin rash and lymphadenopathy. X-ray knee joints showed soft-tissue swelling probably due to effusion in the joint which was confirmed by magnetic resonance imaging study of both knee joints. Acute-phase reactants, C-reactive protein, and erythrocyte sedimentation rate were elevated. All other routine investigations including CBC, RFT, LFT, and urine complete examination were within normal limits. Abdominal ultrasonography was not significant. Human antichimeric antibodies (HACAs) were not tested. On the basis of clinical and biochemical evaluation, the diagnosis of serum sickness was confirmed. Further treatment was planned, and the dose of prednisolone was increased to 30 mg daily in three divided doses. Knee support was given with knee cap, and hydrocortisone eye drops were advocated 8 hourly after ophthalmological consultation. Resolution of fever was seen within 24 h followed by improvement in conjunctival congestion [ Figure 5a and b]. Knee joint arthralgia and swelling took 7 days to completely subside [ Figure 6 ].
Acute serum sickness was first described in 1905 by Von Pirquet as a complication of horse antiserum to diphtheria toxin. [8] The clinical syndrome is characterized by the development of fever, arthralgias, skin lesions, lymphadenopathy, gastrointestinal symptoms, and proteinuria, typically 8-13 days after injection of an antigen. [9] The disease is the result of tissue deposition of circulating antigenantibody complexes, and laboratory evaluation usually demonstrates evidence of inflammation (elevated C-reactive protein levels), presence of immune complexes (elevated percentages on C1q binding assay), and activation of the classical pathway of complement (depressed C3 and C4 levels).
[9] D"Arcy et al. first reported the case of serum sickness to rituximab in lymphoma. [9] RISS is due primarily to B-cell lysis leading to delivery of intracellular antigens to serum, which then precipitates by forming complexes with antibodies, [10] and secondarily to the presence of murine component in rituximab. [9] In serum sickness, the presence of foreign antigens (murine component in rituximab) elicits antibody response, HACA, and causes the production of an antigen-antibody complex that gets deposited in various tissues and initiates inflammatory response through complement cascade resulting in C3 and C4 hypocomplementenemia. [11] In PV, HACA is known to cause treatment failure and adverse effects related to rituximab infusion. [12] The production of HACAs to the murine fragments of rituximab has previously been described in pemphigus and other autoimmune disease patients, [13] [14] [15] [16] [17] although a direct functional effect of these HACAs has not been reported. Few studies of rituximab in autoimmune disease patients have described a correlation between HACA and incomplete B-cell depletion in systemic lupus erythematosus, [13, 14] serum sickness-like reactions in Sjogren's syndrome and immune thrombocytopenic purpura, [15, 16] and partial clinical response in pemphigus. [17] In 2012, Lunardon and Payne for the first time demonstrated the pathologic role for rituximab HACA in blocking the binding of rituximab to B-cells. [12] The appearance of HACA coincided with the development of infusion reactions and a lack of therapeutic response.
[12] Concomitant treatment with immunosuppressant or repeated maintenance therapy seems to be a useful strategy to prevent the production of HACA. [18] In the author's case, all the clinical features, except for the absence of skin lesions, and laboratory findings present were suggestive of serum sickness. Joint effusion is also a feature of serum sickness. [19] Close differentials of similar clinical picture such as chikungunya infection were ruled out by performing their respective tests. Quick response to escalated dose of corticosteroid also favored the diagnosis of serum sickness. The only drug that could have attributed to serum sickness in this case was rituximab.
Two forms of infusion reactions have been identified, acute and delayed, both apparently related to the monoclonal components. [20] It has been reported that delayed serum sickness usually occurs 10-14 days following antigen exposure or within a few days of secondary antigen exposure in the acute setting. [21] However, in this case, the reaction developed after the 6 th dose of rituximab which was not reported in the literature. As the patient was concomitantly taking systemic corticosteroid from day 1 of rituximab infusion, the antigenantibody complexes could have been suppressed to such a level so as to prevent it from producing clinical manifestations, and as soon as the dose of corticosteroid was reduced, the balance shifted in favor of immune complexes to manifest clinically. And also, the formation of HACA could have been suppressed because of concomitant systemic corticosteroid therapy. This probably was the only explanation of late-onset serum sickness in this case.
The issue of drug-related antigenicity is not unique to rituximab. [22] Concomitant therapy of low-dose weekly methotrexate (MTX) significantly diminished the incidence of HACA in systemic lupus erythematosus. [18] In a cohort study of patients with Crohn's disease treated with serial infusions of infliximab, concomitant immunosuppressive therapy led to a lower incidence of HACA. [23] Similarly, concomitant systemic corticosteroid treatment would be exerting effects as that of other immunosuppressives such as MTX and azathioprine [23] on HACA, and this needs to be investigated.
The diagnosis of serum sickness is mainly clinical. Other causes such as malignancy and any other infection that can trigger serum sickness should be ruled out. In this case, investigations such as CBC, abdominal ultrasonography, and urine complete examination helped in ruling out malignancy and infectious cause. Furthermore, clinical presentation, the identified antigen (rituximab), and quick response to treatment helped in making the diagnosis of RISS.
Rituximab is an FDA-approved first-line drug in the management of moderate-to-severe life-threatening PV, and serum sickness is a known complication of rituximab in PV. Further studies reporting the side effects of rituximab are required to establish its safety, and also, there is a need of strict monitoring and vigilance to minimize the adverse effects.
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